Lesson AR, Partial Derivatives
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A partial derivative s o derivative where we  hold some verables

¢

conStand.

Let’< Yol chout o function of ene variable,

A [ ER G X U(VEF )"

But what mbom‘ G Yunctien of fwo variables?

f(x y)z Xty

We find Tk partial derivedive with resmic{' to X bv h‘emtma

v &5 a constant,

i Yy 2 AX+0 2 AX

To find te narhal derivative with r*aspcd to y, we Yreat

Y as a constant,

Pv- O+ 3\/1"3\/

Definitioni » The @irs?) partic| derivative £y clescribes Hhe

cale of change of ¥ as X changcs, viere y remains

ConStante e Find the derivative with respect i X , where

we reat VAR constant

*The (first) pctr’ria\ derivetive {’V describes the

cake of Chanqc of £ as y—changes where X remainsg

consYant. 1.e7 Rind the derivabive  with msoc,cf to V. where

we treat X as G consgtant,

Example Vo Compuk He Pirst order \oarful derivatives

@ PUx,y) =x*+ 3><v

Firsy order DarHaLS = We need to find Tx _and ‘PY'

Frst find tx, ie, Find the derivative w/ respeet to x and

; e treat Yy s o constant,
Rtk Yk

TDX’ 3XQ 17 ?)ny




“Next Rind ‘P{y, e, Find Phe derivative W respect Yo y and
tread X as o congtant, |

i

P2 x3 +(3x) y

'P)’zo+3x 28K

Cham, ) Flxy) 2 In(X+3y)
_Rule || First Pind fx, e Find He derivativg w/ respect o ¥
Prolion and JFNGHL Y as o canstant,

R’H ! OQ/V- i ! o /iy SN = l

{0l x+ 2, g XA L TR

Next find 9)/ e Find He derivetive w/ respect ‘o y anhd

treet X as a constant,

‘PV_'- ‘ i/vdr_ﬂ\* I ,_(Oi...&>: Q-'

© T 3
L HQ}/ dym ik ¥+9~/v X‘*‘Q/v

@ 'F()()'Y) = ‘f,x'y:_

o o

Firgt Fmd fxi e Find the derivative w/ respect fo x_and

tread v AS a conStanh

Nexd find Pv, e, Find. the derivetive w/ mslocd Yo y cmeﬂ

treat X as a constank,

P(X/}’) qX( SR

Jy=1r') \
fy= Ay , af_/ Yo o Aol fyeTlan A (y =177
dy\ Jy=" / \ (Fy=1) /

sO(xLJy I8 = ha iy 1) T ,
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Examn\e L Evaluate the partial derivefives By ( x,y) ehnd

£y, (x, y) a,+ the q:ven oormL ACADY

POy 250 1 bx* Po(l,*")

First find €y, ie. Find Hwe derivative w/ respeet to x ahdl,

treat Yy a8 a constant, i

*X“g}(v +|QX

Plug (1,-1) inte TX.

2 Fx’(\/-i) = BN e o)

Next find Py he. Find  the derivative w/ respect fo y ahdl

Trest v as o ceonstant.

10\/—)& QY“Q)(V

Plug (1,=1) inks $y.
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| esson 8i Higher Order Pertial

. Dcr ryelivii sy i Scw i e e
: Recfxll frem last class, the oarhal derivetives of 7 =F(x,y) are
Fx = J‘P ‘Fv > df
Ax dy

Hiqhér Order Partial Derivabives aye <imilar 45 Higher Order
Devivalives (Lesson 13) from Applicd, Celeuha T, The “main differene
5 that we can mix par’rmla (i, e firs} do x then y or

vice VEersc).

Notation/Deftinition: Ta]lmq the partial derivatives of
the partials fy and Py, we have the 'Pc')”owfnq second -

order oar+|a15

malrf\ d. Nie 0 o fixx
X

@& -‘): JJQL.\ = A f o Fyx
j/“ L 0i< de}:f/\ dxj"');-’

D BN b = = £
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Fact, While net true in O/Cmm\, but for the purpose of

I , we _hawe

‘va 2 va .
$o @ and @ in te definition ahove, can be combined

Example |, Com/pu}c Jr]/w_ second order pamlml derivaltives

@ w“(xv) = Dx*? y+<§l>sv +3v

First find Px end Py :
Px-lOXV +2y 1Py=‘5x2+ éxv i Gy

Next Bind  txx Irxyf, and Fw via the dedtinitio
'FK df'f \" (’1{1(‘\\“.1_/) 3)“’ !O f O - N
AX | A 4374 e 4 e/




@'F()(;V)l‘ Xqvf?x ' |

Frst Pind” £x and 1ey- [

'F(x;y)_' X G?X) i

Bl (b v(zxe?x o TR G k)

Produch F O = (™) y L
Rule WF\/ 2 X eTX |
/ i
[ Next find fxx, Pxy,and f’,v/v via the detiniton, I
\ 'FXX"&(_Q\»&[UO?X(Q\XTJ'}X""\\2\/ d/e?xfgx+,,¥q)\|
oo a1 " A T

B et \//2,,7“»“/') M2 A?x/').uu(\\ i

Iklcr \"\)\"’I)SJ' (& o "’\Jj ‘

2y eV FHAx+ 7)) + (3414x) | =y e[+ U™ 2404

z}/‘a?x(‘{‘{x“ﬂ“QSx“i'Q) i

‘P)&}/z ‘i (p )"’ if.e?X(Qx.f_?"q)\ = €?X(2x+?x'1) __d;{ ) :

O’L,V Y 4},\7 7, ly Vi i

= ¢ *(Ax+7x>) o

\Ovu‘l J (Vo™X =) b/e 'HM//Y, 1S ne v terms i

ST v S Ak
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©£(x,v) = In(6x*+ Fy) A

Chain _|—>Firg} PPch Px and fy. i
Rule A N T A :

GXQ+:F/y n ( ot GXQ+?}' N J il
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f Gx°+¥,y dy 7 éx“-?ly L




Nexy Pind Fxx va;an@ﬂ 1D)’V via The detinition,

Q fax =2 (o\- O e % 2y) - 2x(12%x+0)
A \6x 47)/) (isihe i
5ol +8L}v IHY x* 4
(GXML?,V)ZL

?x \QX(GX‘*‘?)’)“

’$Xv-u[ AN 12 (=D (bx +7y) “.(0+7) = S

,Y . W 4¥y) =

Poy=d o N2 7 (N (6x*+ 7)) (04D = __=H9
& (6x*+7y)’




